a2 United States Patent

Li et al.

US009636636B2

US 9,636,636 B2
May 2, 2017

(10) Patent No.:
45) Date of Patent:

(54)

(735)

(73)

")

@

(22)

(86)

87

(65)

(1)

(52)

(58)

COMBINATION UNIT AND COMBINATION
METHOD OF MULTIPLE MEMBRANE
SHELLS

Inventors: Yougqing Li, Heilongjiang (CN); Jingbo
An, Shandong Province (CN); Qiyuan
Wang, Shandong Province (CN);
Yucheng Li, Shandong Province (CN)

Assignee: Harbin ROPYV Industry Development

Center, Heilongjiang (CN)

Notice: Subject to any disclaimer, the term of this
patent is extended or adjusted under 35
U.S.C. 154(b) by 514 days.

Appl. No.: 13/881,205

PCT Filed: Oct. 26, 2010

PCT No.: PCT/CN2010/078122

§ 371 (e)(D),

(2), (4) Date:  Apr. 24, 2013

PCT Pub. No.: W02012/055092
PCT Pub. Date: May 3, 2012

Prior Publication Data

US 2013/0206695 A1 Aug. 15, 2013
Int. CL.
BOID 29/50 (2006.01)
BOID 65/00 (2006.01)
(Continued)
U.S. CL
CPC ... BO1D 65/003 (2013.01); BOID 63/06

(2013.01); CO2F 1/44 (2013.01); BOID 63/12

(2013.01);
(Continued)
Field of Classification Search
CPC ......... B01D 2313/02; BO1D 2313/025; B0O1D
2313/10, BO1D 2313/12; BO1D 2313/21;
(Continued)

(56) References Cited

U.S. PATENT DOCUMENTS

2,059,390 A * 11/1936 Pagel ......cccoecvennnen B65D 67/00
206/443
3,059,941 A * 10/1962 Kaynor .............. F16L 21/05
277/603

(Continued)

Primary Examiner — David C Mellon
Assistant Examiner — Pranav Patel
(74) Attorney, Agent, or Firm — Coats and Bennett PLL.C

57 ABSTRACT

The present invention discloses a combination unit and
method of multiple membrane shells. The combination unit
of multiple membrane shells is formed by bundling multiple
membrane shells in parallel, wherein the raw water port and
the concentrated water port of each of the membrane shells
are respectively connected and sealed with the raw water
port and the concentrated water port of the adjacent mem-
brane shells to form the shared raw water port and the shared
concentrated water port which are respectively connected
with the raw water pipeline and the concentrated water
pipeline. Since each of the combination units of multiple
membrane shells is provided with the shared raw water port
and the shared concentrated water port, it is adequate to
finish the assembly of the shared raw water port with the
pipeline and the assembly of the shared concentrated water
port with the pipeline in the engineering installation. The
combination unit of multiple membrane shells can be placed
horizontally or vertically. By adopting the technology of the
combination unit of multiple membrane shells, there does
not need a large number of clamps, the number of sealed
points is decreased, the engineering cost is reduced, the
hidden seepage danger is lowered, the engineering installa-
tion workload is lessened, the occupied area of the apparatus
is saved, and the maintenance and the service are conve-
nient.
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